Abstract
INTRODUCTION
Cardiovascular disease (CVD) is a complex multi-factorial disease [1] . It accounts for 29.2 % of total global deaths, with approximately 80 % of these deaths occurring in low and middle-income countries [2] . Epidemiologic studies indicate that hypertension (HTN), elevated serum lipids, increased plasma fibrinogen and coagulation factors, increased platelet activation, alterations in glucose metabolism (diabetes mellitus, DM), and smoking are factors positively associated with CVD [3] . Sixty per cent of the burden of CVD and about 50 % of that of coronary heart disease (CHD) globally is caused by HTN [3] . Age [4], gender [5] , urbanization [6] , obesity [7] and certain dietary factors [8] strongly influence the occurrence of essential HTN. Although, some of the present chemical drugs have shown a lot of promise in the treatment of HTN, many patients usually need to use a combination of agents from the different classes of antihypertensive agents presently in the market to achieve the desired therapeutic goals, leading to problems with adherence to therapeutic regimes [9] . Furthermore, uncontrolled blood pressure (BP) has also been reported in a high number of hypertensive patients who adhere to the available antihypertensive drugs and/or therapy [10] , given impetus to intensive research towards discovering better, cheaper and equally effective medicines, including herbs [11] .
PLANTS IN CARDIOVASCULAR DISEASE
Plants have formed the basis of sophisticated traditional medicine systems that have been in existence for thousands of years and continue to provide mankind with new remedies, and about 80 % of the population of the world may still rely on plant-derived medicines for their healthcare needs [12] . In recent times, there has been a rekindling of interest in 'rediscovering natural products' [13] . Previous works on medicinal plants led to the isolation of early drugs such as cocaine, codeine, digitoxin, quinine, diosgenin, reserpine, pilocarpine and morphine [12] There is extensive clinical, epidemiological, invivo and in-vitro research on the beneficial effects of garlic on the cardiovascular system (CVS) [14] . However, there are only a few in-vivo and in-vitro reports in literature for T. violacea and these are due to a recent burst of research into it [11, 21, 22, [29] [30] [31] [32] [33] ]. The present review will discuss the possible modulatory action of T. violacea on the renin-angiotensin aldosterone system, the autonomic nervous system, oxidative stress and haemostasis and the beneficial effects for cardiovascular diseases.
Effects of TV on the renin angiotensin aldosterone system
The renin angiotensin aldosterone system (RAAS) is a key physiologic regulator of vascular tone, salt and water balance, blood pressure (BP), bradykinin system and pituitary gland hormones [34] . Figure 2 ), but this reduction was not observed in a third study [22] .
Effects of TV on the autonomic nervous system
The VSMCs are the major cellular component of the vascular media and mediate vasodilatation and vasoconstriction; and are innervated by both sympathetic and parasympathetic fibres [42] . The autonomic nervous system (ANS) consists of both the sympathetic and parasympathetic nervous systems, the activities of both systems are normally in dynamic balance, and plays a vital role in the control of cardiovascular activity [43] . Interestingly, a large proportion of patients with HTN have increased sympathetic activity, associated with decreased parasympathetic activity [44] . Adrenoceptors mediate the actions of the sympathetic nervous system [45] . Stimulation of the beta 1 (β1) adrenoceptors in the heart produces increases in heart rate (HR), cardiac output, and ultimately BP [46] . Inhibition of the β1 adreonoceptors by T. violacea may have contributed to the bradycardia, associated with reduction in BP observed in the SHR [11] (Table 1, Figure 2) .
Resting HR is an independent predictor of both cardiovascular and "all-cause" mortality in men and women with or without a diagnosed CVD [45] , therefore agents that can reduce HR are beneficial to the CVS. The neurotransmitter of the parasympathetic nervous system is acetylcholine, and it acts via nicotinic and muscarinic receptors. Activation of the muscarinic receptors in the heart leads to bradycardia [47] . T. violacea may have an effect on the muscarinic receptors, since pre-treatment of SHR with atropine, blocked the bradycardia of its methanolic extract [21] (Table 1, Figure 2 ).
Effects of TV on oxidative stress and haemostasis
Oxidative stress, characterized by an imbalance between the generation of reactive oxygen species (ROS) and the capacity of the intrinsic antioxidant defense system, has been implicated in the pathogenesis of CVD, including HTN [39] . ROS are important as signaling molecules and are produced continuously from oxygen in cells to support normal cellular functions such as proliferation and migration [48, 49] Figure 2 ).
RECOMMENDATIONS
The traditional use of T. violacea in the treatment of HTN may be encouraged, although further studies are required, to not only ascertain its safety and optimal dose, but to also isolate and remove constituents that may negate the potency of the anti-hypertensive constituent(s). It will also be crucial to investigate the effect of temperature on the active constituent(s), as well as the first pass metabolism, the bioavailability when taken orally, the rate of metabolism in the body, the distribution, the half life, toxicity and also the route(s) of elimination of its constituents. Finally, an assessment into its interaction with other herbs, drugs or food in both experimental animals and in clinical trials would be required.
CONCLUSION
Various studies have shown that T. violacea has a wide-ranging effect on the cardiovascular system by modulating the renin-angiotensin aldosterone system, the autonomic nervous system, oxidative stress and haemostasis. 
